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^6])*) ZL^-g; #71 ^ Sl^-S. ^^*>7l W *fl 1 JL^«g- i^^^, #7) A] 

^^^12 *lH A]^oll #71 ^ £]JMM Jl^^M; #71 ^ Xfl^-S *I^:*M 

^l 2 jL^<y- i^*n- °i^- c H^, -n^M pmos H^a^iiBii- ^ss. ^ 

£ 3 
[A^olol] 
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^-QQ 2)S.{High voltage transfer circuit} 

S. l^r f^^l -31 ^ ^ ^S..' 
£ 3£r l^^l ^ Sl^S] 

£ 7-gr ^T^^l 4^- ^ <^ Jf- *}<y- o]7l- S.= oH^o) ^ 

31 : ^ 5)S 32 : cl^i 

33 : v\)3.£\ ifi <H3H 34 : *fl 1 51&<S 

35 : ^1 2 5L&<£ ^$1*1 36 : sflH. 
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£ 3^ ^S^l ^ 3 NMOS H^^I^eI^ i 

w2fl4=l °flS.e] H-8: Hill diT] ^ =-#a] 71 71 °}^r aj-s. 

7flolH i J=efl<y ^ zfz}- ?17>*H 6 > #efl4l *flS.eJ 

H^ZL^Al 71 71 ^*)H^ ^ vfl«-0] Ol-g-^ Jl^i^ ^^^J7 ( J7^ 

*M1 sq-fe-ell, £ ^efl^ £qE]^t ^ ji^-a- ^ 33.^ ^-g- uj-EKfl&tf. 

S. l£- ^acl(i2)ofl ^«fl ^d^sj nflsLe] >i cHefloK 13)^1 el- o] ofl «]7>sl^ ^ 3 

*)1 1 eflt 4=m&|(14)^r EfliE SH°11- AlJr(TESTEN)o]l t^e)- ^ 3) S (n)o)] 

^1Jl(TESTENH n}ej- S-M^^J 2(1 J=(16)^ -8-*l*^ *H 2 2ni=(Q12)^ 

^ ^S.(ll)^ #^ ^7>o] 1 ^J=(Qll)<2f aujBj^J *flJE.(16)2] # 
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*fl 2 icH(Q12) A>olofl *ll 1 ^ *fl 2 PMOS B*&*liE|(Pll ^ P12)^ *j| 1 

S *H 2 eflU 3 he] (14 ^ 15)^ #3 4^ ^ -H^CVPP)-^ 

sfl = (16)S ^^4. 



^ S)S(ll)^ #^ ^>(VPP)Sf *\] 1 ic=(Q21) A>e>l<Hl 2 i^E.(Q22)£| 4 
h} 1 PMOS S^^1^E^(P21)7} ^^t}. i ^^(Q21)^- #*}(Vss) a}o)6\) 

E|iS <?H°11- ^1Jl(TESTENH] ^ ^S)^ ^1 1 NM0S B3l*]iEl (N21)7> ^^tf. ^^g 
5]5.(11)^ ^ ^>(VPP)fif ^ 2 ^£L(Q22) A}ojo]l ^ i ^j=(Q21)<5] ^o^oil ^ ^5)^ 
^1 2 PMOS H^^]^eKP22)7> ^^^q-. 2 (Q22)5} ^KVss) A}o}ofl e||ae oiofl 

°ll ^1Jl(TESTEN)7}- 1 «?]ttlE^( 121)1- -g-^fl Aljrofl o}^ ^s]^ 2 NM0S 

^E-KN22)7> ^^r^m-. ^1 1 ^=(Q21)^ #3 #*K0UT)£] tb^f. 

s]S(ll)^ #^ ^7>(VPP) cfl^l^l S-^E^ 3fl = (i6)5l cf^7> 



^Hl- ^13l(TESTEN)7> f>}o] ^-Efls. ^171-S]^ *)1 1 NM0S H^l^Ei (N21)7|- € 
£r£M 1 ^(Q21)^ ^"Hfll- -B-xl^l ^rf. *M #3)51 9l7}S\^ 31 

— — •y^ol-l- ^(TESTEN)^ A] 1 121)1- -f-*U S-f ^BflS. ^^JI, S.^- ^S. 
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413: oil ^*fl *Q 2 NMOS H3MiEi(N22)7> ^S^tf. S-f A 0 V ^1- -R-*1*H= ^ll 1 ii 
^(Q21)^ #^dfl fijsfl 2 PMOS S^^1^E^(P22)7> 2 ^=(022)5. -H^CVPP) 

°1 ^l7>^cf. Jl^<a- (V p P) oi ol7>£|cH *>ol ^Bfll- -fM*Rr 2 ic£L(Q22)^ *13H 
1 PMOS B$*l^El(P21)ir ^^.H^tf. *)1 1 ^=(Q21)£) &$\±r S-f -#Efl# -pr^^> 

Tfl £)JI, ol ^^7]- #3 ^(0UT)» -f-^fl #^£1^ ^1Jl7> ^cf. 

(TESTEN)7> *M ^-Bfls. <y7>5l^ #Bfl°] #3,5}. Tfl ^cf. 



El^S 5LEL°\)*\ Efl^H ^loflol^- a]s(TESTEN)7> *>ol ^^^l^, ^ 1 ^ ^1 2 

efl^ 3^(12 ^ 13)7}- ^£]o} Aljr-i. ^1^1 3*H' ^ 1 ^ 

*ll 2 PMOS H^l^EKPll * P12)7> ^S}<H S.qE^ xtfl j= (16)5. Jl^<a-(VPP)^ ^^cf-. 
ne]ZL, sl^e^ ifl = (i6)ofl .s^CVPP)^- ^ 3)^(11)^ ■§-*)--§: 3^ 



ZLEIM-, PMOS H^^l^E^ i7fo] S.^# 20V °]#^ Ji^oj-^- ^ oj7l nfl^ofl 

4=1HE^1 PMOS B^^l^Eil- -f-*fl ja^*. ^dtsfe ^eflsj 

«*fl NAND^g #Hfl4l *fl_5L&) ^ i-fl-^H ^^tt 20V JH^^M- ^S^Hfe- 1:7> 
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^>cj-. ^^M, Jl^ o 0- #^4=1 "llS.el i*}^ Ir^-g- 3#« ^ ^cf. ^g, o]» 7>^>7fl 
*>7l ^flA^ 20V °l#£l Jl^oJ-^ p M0S E^]A E j f 7 fltsfl^ %t±. 



*H ^ ^ 5^ 3^ s] SI- *H^Rr31 ^rf. 

<25> a. ig-^cq Cfs s.^ c. p M()S E^^^Ei# A>-§-^l ^ i^l* Ol-g-^ ^ 

^ ^£ 20V oltfS] Jl^oj-i- ^ £]JfsL ^i^H ^ ^^Mr 



i4€- JL#<£ ^ s\sL^ #^ ^IJ: ^ *ll 1 ^flcH Also]! tcj-ef ^ vfl^-oll^ 

^£ Jl^ 0 ^ #71 ^ ^^-5. ^^>7l ^tt *fl 1 #71 Aljr ^ 

2 *)H Al^cHl ^ Aj- 7l ^ ^JfoflA-] Jl^^l- #71 ^ ^^}7l ^ T^T 2 JL 

i^^li- xt^M °1^^1 ^ ^£-3- 

St!-, ^-^^l 4^- ui^l^ ^ sjs^r ^lls si ^s] -=-21- oil ^-S-tt ^°0-g- 
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EL°\)*\2] *H 1 ^J>°fl ^ #7} ^ SlS^E] ^€ aL^Shg- <#7] JL^ 2fl = 5. 

3l£<S 3* ^ 



4^- Cf^tb *§EflS 3} 0 H, ■& ^ 7flAl7> ^r^i^^- *>^ ( O] 

7l# ^.g. 7}^H7l| ^^Ml ^^71 ^Sfl 7^5^ ^ 

oo> £ 3^ s.s.611 aj-e} c^c] (32H1 ^«fl nflS-Sl >1 ^^ol( 33 )o] j^o] ofl 

«?17>51^ ^ 5)5.(31HH ^£ Jl^i^CVPP)^: £^^1^^1-71 JI#<y-(VPP)# 2)ifS. 

^*}7]\J- &}^o\}*\ JL^-^r tflJf^ ^tb 4€- 31 ^ ^ 3^- 

<3i> Agjg s] 5- (31)^ ^l^(CLK)^ ^ ^ojl o]^- Ais(PUMPEN)<^] ^ej- 

^^(VPP)* 1 31^ ^*1(34)tt ^lS(CLK)^ 31*1^ S^E)^ a] J: 

(TM0N_ENH1 4^ 3|S.(3lHH 3l*i<3-(VPP)-§: 31 ^ ^^(36)5. ^ 

2 3I*i<£ ^*1(35)^ ^IJl(CLK)^- ^ ^i^- ^]7> ^15L(TEXT_VPPH1 n}ej- ^ 

^^(36)1- ^f-sfl 21 -^^.-^Ei ^g-£)^r :H3iSMr ^1 1 i^(Q31)3. 917}^. 31 
3xH = (36)^- £^|b^ 2.^.oflA^ 3§3g s] ^(31)011 ^^sl JL^^CVPP)* ^^-Jl, 2] 
91?} 5LB.o\)*\±; s^v^KBl Jl^<y-g- 7|1 1 ^=(Q31)S. ol7|-^;C|-. o^7l^ ( 
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^s)^- JL#<# 5L^\K\*3 ^1^(TM0N_EN)^ s|S(31)5.-f E] ^€ ^ 

^ #<y-(VPP)-§r £^E^sH ^ s]S.(31)^l -^2]-* 3^*}7l ^tb ^1so]c|-. ZlElJl, ^ «- 
Sl7> iJELolH IHS^ o]7> a]S(TEXT_VPP)^ ^ 3)5.(31)-!- 71^1 

<32> J£ 4^r ^- ^^ofl *fi 1 JL*l<y- :±^*]S] 2lS.HS.A^ ZL T^-g- ^^*>^ cf^-3lf 

<33> *l<y-(VccHl t^&I- ^Sl^ 1 NMOS H^l^Ei (N41)^r £^E^ ^^o]^- aj^t 

(TMOONHl ^» 1 i^L(Q41)5. ^^nf. z\) i ^flsfl a] e^ (C41)^ #e} ^]JL(CLK)ofl 

£>]sfl *fl 2 ^£L(Q42)^ ^* S^t!"i=f. ^ S)5£) ^>(VPP)^ *Q 2 i^E. 

(Q42) A>o]oil 2 NMOS H^l^El (N42)-cr 1 ^=(Q41)^) rcj-e}- ^-^5]^ ^ 

^°a-(VPP)# *ll 2 i^E=(Q42)5. ^-g-^th 2 iii=(Q42)£}- 1 icJ=(Q41) A>ojoil 
3 NMOS H^]iBi(N43)^r ^] 2 i^(Q42)^ *13H n}-^ *)1 1 (C41)<^1 

3*>» ^1 1 ^2EL(Q41)5 ^^-^cf. *\] i ^=(Q41)^ *I^H ^§-5)^- 4 NMOS 

J= Sfl*liE-KN44)^ ^ ^^"(VPP)-i: JL&<$ sflJEL(VPP_PAD)^ ^th=h 



<35> ^ ^^-(Vcc)«fl 4^ ^-^tt *fl 1 NMOS B^^l^El(N51)^ ^ °l7> 

(TEXT.VPPH1 *m all 1 tH.(Q51)5. ^ttcK 1 ^a] 3 (C51)^ #3 ^IJ-(CLK) 

°fl ^) 2 ii^(Q52)^ 2l?4^. Jl#<& 3fl^(VPP_PAD)^ 2 iiJEl(Q22) 
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A 1-°H1 *f| 2 NMOS H^^l^Bl(N22)^ *(| 1 t=(Q21)^ ?\<%o\] n^ej- ^-§-sH 

sH = (VPP_PAD)l- -f-^fl <?17>£1^ S>)^- Jl^^ *fl 2 i^EL(Q52)S ^^4. 2 i^E.(Q52) 2}- 

1 i=.= (Q51) *M°fl ^€ ^ 3 NMOS H^^1^EKN53)^ 2 ^-EL(Q52)£] 4^ 

^<>| *fl 1 7fl4^1^(C51)^l ^€ &*}^r *)) 1 i^E=(Q51)5- *\] 1 in..E.(Q51)^ # 

3]o\) ccl-e} 4 NMOS H^^l^Ei(N54)^ ZL^ sfl = (VPP_PAD)» -f-*fl <?]7>^ <qjf 

^^-i- vfl^- SIS ^ €S 



£ 3 ^ £ 4^1 s]S.51<4 £ 6^ -g-^- <>l-§-*H 4^ ^-4. 

M ^ls(CLK) ^ ^ ^IJl (PUMPENH S|S(31)7> ^ 

20V JL^<S(WP)°) ^€4. Jl^CVPP)^ -M^l ^ -n#<y- S^e^ ^ 

(TVPP_M0N)7> *H ^-Bfl^. <y7>s]ji ( ^-*f o]7> ^]Jl(TEXT_VPP)7> ^EflS. ^l^V^^, 
*ll 1 i^^l(34)7> ^S)J1, 2 JI^ i^^(34)^ ^£1^1 4^1, ^ 

^ 3)5.(31)^^ Ja^<y-(VPP)ol X) 1 J7^«y- ^^(34)1- -f-sfl ZL^i^ 5f|£L(36)S 

^^ol ji^oj- 4)c (36) ^ ji^<a-(VPP)^ ^1§>711 

*ll 1 ji^tf ^^1(34)^ ^ « 0 v«^ £ 41- <>1 ^4. 
^1^(CLK)7> #3)3. <?!7>£lJl, jl#<$ au|E^ ^]s(TVPP_M0N)7l- «H #Bfl 

3- 9l7}s)S= ^MH, ^(VccH ^Sfl ^-Bfli- -&-*l*Kr 4 l NMOS 

^l^Ei(N41)# ^-n ^(Vcc)^ # 
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<?!7}5qir JL&<# £^Ei| ^1^(TVPP_M0N)7> Xl 1 2nH(Q41)S. ^#€4. *J-eH . XI 1 
icJ=(Q41)ir ±7$e] ^fl(Vcc-ViHi)* -fr*l*Wl ^cf. ^3 ^^(Vcc-V TH i)» -fr*l*Rr XI 1 
iiJ=(Q41)^ #3H1 £]*fl XI 2 NMOS Btffl^l^iE|(N42)7> e^S] 0 ! X| 2 2tE.(Q42)S. 
^(Vcc-V TH i)7> ^-g-^th nJ-=M, XI 2 ii=(Q42)^r £$1 (Vcc-Vim-Vim)* 

4]J>(CLK)7> 5>o] ^ S ^17>S)^ ^ **HM, XI 2 2nH(Q42)*r 
(C41H1 aVccH 4€- ^^(Vcc+aVcc-V T Hi-V T H2)« €4. 

-S, <X ^7}- cfol^.^ ^ 3 NMOS H3Ul^Bi(N43)-I- **fl Xl 1 i^EL(Q41)S. 

^■^-^4. ^^M, XI 1 i^E.(Q41)^r ^^(Vcc+aVcc-V T Hl-V T H2-VTH3)l- €4- 

^7lsf ^-ol ^e} ^JUCLKHl ^ #4*H XI 1 i^-E. 

(Q41)^ ^i^^ ^ ^4. o}^ ? \) ^t}±r &$\7\ JL^CVPP)^ X] 4 NMOS H^l 

^E^(N44)^ U-iHX ^ XI 1 ^JE.(Q41)7> ^g2] ^^(VPP+V TH4 )» -ff 

^ XI 4 NMOS S?l^iE^(N44)^ ^^Jl, X1^(VPP_PAD)<H] Jl^^KVPPH 



^*b8: -£ 3 ^ £ 5^1 s\S.^ 5L 7^ ^ sf^il- o]-g-*}<X cf^-sf ^-nf. 

^ oioiio]^- Als(PUMPEN)7> ^17>£1^] £|S.(31)7> i^^-S.^- 

E^ ZL^ol Jl^og- sfl^(3 6 )ofl o] 7 ]-^Cf. Sl^-S^-E^ Jl^-y-ol jt^^- Xl^(36)Xl ^]7>^ 
^ JL$.<£ S^B]^ ^]Jl(TVPP_M0N)7> S^- ^efl^. o]7}£| ji ( 2) ;£<y- o]7|. A]s(TEXT_VPP) 
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?} *H °17}s\t£, ^ x ji^og. ^^(34)7). xl 2 JH^tf ^^1(35) 

7} *i-eH, 5>]^-5L-f -n^^i *ii 2 ji^^- ^^(35)i- ^-n ^ ^ n 

2 Jl^<y- ^*1(35)^ ^ « 0 >^^ £ 5# oj-g-^H #4*1 ^4 £4. 

#^ 4!Jl(CLK)7> S-f tftflS <y7>s]jl, <^ *I<y- o]7> (TEXT_VPP)7> *H ^-Efls. <?]7> 
Sl^ HEl^H ^*HH, ^(VccHI 2)n ^Efll- *fl 1 NMOS H^l^ 

(N51)# **fl ^(Vcc)^ °l7}s)^ 9l7\ ^(TEXT_VPP)7> *fl 1 ^JEL 

(Q51)3L ^^cf. ^^i, *\) 1 i^E.(Q51)£r 4:3 3 ^ ( Vcc -V TH1 )1- -fj-^Tfl £4. 
^^(Vcc-V TH i)# 4M*Rr 1 i^(Q51)^ ^sfl x| 2 NMOS H^^l^Ei (N52)7]- 

£H *fl 2 i^=(Q52)3. (Vcc-V TH i)7> ^H^H , *fl 2 L^EL(Q42)^ dfc:^ 

^^(Vcc-V T H1-V T H2)1- -fr*l*Ml £4- 

^1J:(CLK)7> *H Aj-Efls. <y7>£l^ ^oflA], X] 2 i^E=(Q52)^- 7fl3))AlEi 

(C51H1 ^UVccH 4^- ^^(Vcc+aVcc-V TH i-V TH 2)l- -fr*l*Ml €4. ^ 

-2, °1 31^ 7> cfol^c x] 3 NMos B€*1^E](N53)«- -f-*fl *fl 1 ^i=(Q51)5. 

^^1, 1 ^H.(Q51)^ d^S] ^^(Vcc+aVcc-V T Hl-VTH2-VTH3)» "fr*l*Ml . 

(051)^ ^ ^H^M] ^4. ^*Kr Jl^o]- 3flJEL(VPP_PAD)«- -f-*fl ^ 

^•51^ Jl^^aJj- X] 4 NMOS m*ffl*l^El(N54)2| -g-^ £<y-£| ^-g- 7^-0 xl 

4 NMOS H^*l>iEi(N54)^ €^^1^1, ^-^^0] ZL^i^ol ifl s]S ^ US ^^1}. 
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<46> ^t>V a}^ Qo] £ ^o\) NMOS B^l^S. ZL&Q ^3*1* 6 l-g-^> 
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1020030034695 #3 <£[*}: 2003/10/13 
1] 

ifl-»M. *W>7l ^ *fl 2 Jl*l<y- ^^^]» ol ^ 0.5. ^ j7^oj- ^ 
2] 

*fl 1 %H1 &°H, #7l 1 ^*1^ #7l *f| 1 *M 1 ^JELJeL ^ 

*>7l ^ 1 i^*l; 

#71 1 ±ELS>) rtJ-Hf J& 7 ] ^ Ml^H ZL^^-g- 2 2x^=3. 

7} q& *fl 2 

#7l #^ ai^^I #7] 2 i^E. 21 S^^>7l ^tl" ?flsll^^; 

#71 2 i^ELSl ^ofl TX|-ef ^1-71 afl 2 ir^ElSl *I*hg- #7] ^1 1 i^ES. ^i^M ^ 

*v *il 3 ^H*]; ^ 

#71 i = ^ ^ofl nj-ef s& 7 ] ^ vfl^-oil^ .n^^M: #71 ^ sl^-s. ^i^- 

«f7l 4 ^^^1* S^-^H Oiaoj^l ^-g- f^O S ^ Jl^cj- £jg s) S 
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33 

*>7l ^ t!- ^1 i ^ *1 ; 

7) *fl 2 iflAl; 

#7] a]s<H1 4^1- ^7l afl 2 ^JEL^ 2i^f>}7] 7fl3rflAlE^; 

#7l *fl 2 ^oj) tc)-e}- ^"71 *ll 2 ir.^ ^7l *fl 1 i^-E.^ ^ 

A 3 i^^l; ^ 

^>7l afl 4 i^-^H ^l^^l 3# ^-^^-S. ^ JL&<& ^ s\g.. 



43 

sis.; 

3111^ ji^i^* ^ ^^>7i ^1 2 ji^<y- °i 
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53 

1 *IW ^1 1 i^=B H^}7) ^1 1 NMOS B3M^; 

A W A 2 NMOS B€*l^; 

^"71 X) 2 *}^H 4^ ^-71 2 i^ELS] -8-71 A 1 ifl 

*V *fl 3 NMOS B^l^; ^ 

-s-7i ^i i *i3H 4^ ^7i ^ m^A] ^-7i ^ ^-*ml ^ 

^>7] 4 NMOS B*ffl*l^-& i^-*H Ol^^l 7 A^r ^lO S ^ Jl^cg. £rg ^ ^ 

4 %H1 5ft°H, ^71 *j| 2 Ji^tf 4^ A J71 *fl 2 ^ 

<H ^1Jl# aj) i ^iels. ^^^>7l ^t!: *ll l 

^-71 ^1 1 tEfi] #3H1 ^ #7l ^ jq^MM -H^^ *fi 2 

71 ^1 2 NMOS B^l^Ei ; 

^7} ^iJrofl 145}- #7l afl 2 i^=2] 2L*S.*}7] W ^fl^AlE^; 
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#7l *i| 2 ^=^1 #3H1 rq-^ #71 all 2 ii-ELS] #°}-,g- ^7} A] 1 JtH-S 
tb all 3 NMOS H^l^l^Ei ; ^ 

#7] ail 1 ^ofl 14^ ^- 7 i 3 Sl^-ofl^ >$#€ ^^-fr #71 ^ ifl^-S. ^ 

*>7l all 4 NMOS B^*!^* ol-f-o^ ^-g- f^o s ^ j7^<y- ^ 
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IS 6] 
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